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ABSTRACT

Suchleva lanceolata (Siebold & Zucc.) Miquel (Thesiaceae) from Japan and B. henryt Diels from China have been recognized as distinct
‘pecies since B. henryi was described in 1908. Characters to separate them have neither been questioned nor analyzed in detail. Separa-
on of the two species has most likely been based on geography as much as, if not more than, morphological features. During a class
4ld irp with students from Zhejiang University, Hangzhou, and North Carolina State University, Raleigh, North Carolina, in 2008
" visited a number of sites in southern Anhui and Zhejiang provinces, China. Among the collections made on Qiyun Shan, Xiuning
\ian, Anhui, was a most interesting shrub of the genus Buckleya (Thesiaceae), which we later determined to be B. angulosa 5.B. Zhou &
A1 Guo. Based on our observations of specimens of Buckleya in the Harvard University Herbaria, we discovered that B. angulosa shares
daracteristics of both the Chinese B. henryi and the Japanese B. lanceolata. Similarities and differences among these taxa are discussed

i the possibility of paleo hybridization is raised.
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During a class held trip in 2008 with students from Zhejiang University, Hangzhou, China, and North
Qrglina State University, Raleigh, North Carolina, U.S.A., we visited a number of sites in southern Anhui
::i::: ﬁheji*ang provinces. One of the most floristically interesting areas was Qiyun‘ Shan, i_“ Xiuning Xian,

‘ovince. Among the rich assemblage of plants on Qiyun Shan. was a most interesting shrub ol the
1S Buckleya Torr, (Thesiaceae. Although Buckleya has been placed traditionally in the Santalaceae, it will
% placed in Thesiaceae by D. Nickrent (manuscript submitted) in the forthcoming treatment of the genus

: lhc_ﬂom of North America; also Nickrent et al. in press).

Upon "eturning to the United States, the collection of Buckleya from Qiyun Shan was compared wilh
KETCHS of B. lanceolata (Siebold & Zucc.) Miquel (Fig. 1) from Japan and with specimens of B. henryi
fthe Al _Chlna, since it did not fit descriptions in the monograph by Carvell and Eshbaugh (1982) or any
. Pecies of Buckleya in the Flora of China (Xia & Gilbert 2003). The plants from Qiyun Shan resembled
:ﬁ:;f:nese B. lanceolata in the longitudinal grooves ol the mature fruit and in the broader and somewhat
ey da*acumma[e leaves, but they resembled B. henryi in having terminal and a:t:illary 1nll?rescences. Buckley;
il ‘ta Tom Japan has only terminal inflorescences, but B. henryi from China sometimes produces bot

"Yand termina] inflorescences (Carvell & Eshbaugh 1982). The trichomes of B. lanceolata are reported

e ———
N'“"“‘"k 281 - 286. 2010




282 Journal of the Botanical Research Institute of Texas 4|

-
e

S

I' - -'. '
E\XI ’ l'
& 1‘*
'I rll‘-'r‘jlbtl ..Ll! X i —

.- .- -I i
1“ 'fﬁ . .“-f'n-

{].3{4{'_ ﬁ l-LI‘-’,{J,. i AW CLO }_I_Tﬂ L -

“r'.'h:':r;urﬁ i*li'llil‘l.u "
£«
L

. ":})‘ ?

- ‘J"-.-*'

- —
.14 - —_

' : T = AA et
E} i Jﬁ,i'_m{um f—.ﬁ‘t‘_&;t I*_.mﬂ_,lnf_,.:{ r;':_#:ha - b

HERBAR | U-"!"f

" A —_ ) : . j{.“ {;"Ci":f“ﬂ ‘ gl
ARNOLD ARBORETUM Japam . Fubushima~feen Futa e s M
- 'r" - r__]' - ._1 Ll;_.ﬂ.. Ir _"_-

¢ g |
! ' _ ¥ - - < [
: IIIN::I "m l i‘-l - rﬂ b‘ '_a'.ﬁ. * _| I{I l'c h.h i \'{ - . H l'l-.~ - _—-.I_. i ..I‘ _I; r .J ‘ .

' I .
1 ns a3 4 ¥ , I -
: . - A .*4-‘;& AL WA TR y T =
]fﬁm’,;q.'kf‘lm“—'f aanalds SPREAREETL S o
' Ve YO lA. 14Uy '

(] I 1,1983 + Fhrins
h“. _"* Lﬁ'\/‘b [ L # : L ._' ‘f"\lr - i <

F 2. L U Q:C'_T .l + 3
|.eg :*1 }§1i5£¢ 4 T L4 I b i 1A

Hi6. 1. Buckleya lanceolata (Siebold & Jucc,)

. Miquel. Specimen collected in Japan, F i ba-qun, Namie-machi,
River, H. Ohashi & Y. Ueno 8557 (A) pan, Fukushima Prefecture, Futaba-g

Note similarity of leaves and flowers in Figs. 1and 2.
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whe both uniseriate and multicellular while B. henryi has minute conical and/or papillate trichomes (“hairs”)
anthe vegetative parts (Carvell and Eshbaugh, 1982). Some specimens of B. lanceolata from Japan, however,
donot have the long trichomes, for example, H. Ohashi & Y. Ueno 8557 (A) from along the Takase River in
Namie-machi, Futaba-gun in Fukushima Prefecture. In fact, the Ohashi & Ueno specimen, collected north
of Tokyo, closely resembles our Anhui collections vegetatively. In many ways the plants of Buckleya from
Anhui appear to be hybrids between the Japanese B. lanceolata and the Chinese B. henryi. After making these
observations we became aware that plants from Tianzhu Shan, Anhui, and matching the characteristics of
our find on Qiyun Shan, were described and named B. angulosa by S.B. Zhou & X.H. Guo (2004).

Housed in the Harvard University Herbaria (A, GH) are other specimens from southern Anhui that
esemble the plants we saw in the field. Specimens of Buckleya from farther north in Henan and from the
Qinling (and Funyu) Mountains, however, have more slender, elliptic leaves and the fruiting sepals are
smaller, but at a quick glance and without careful measurements, both characters appear to be variable.
the plants from Anhui have leaves that are broader toward the base, or at least below the middle, and the
iex Is acuminate-caudate, but not as obviously acuminate-caudate as in B. lanceolata from Japan. Most
pants of B. lanceolata have uniseriate, multicellular trichomes on the vegetative parts, particularly near the
nase on the lower surface of the leaves. plus minute conical projections (trichomes). Buckleya henryi lacks
multicellular trichomes, but has the minute conical projections. Although the plants from Anhui resemble
the Chinese B. henryi in pubescence, several specimens of B. lanceolata from Japan also have similarly shaped
taves and similar pubescence. Pubescence and leaf shape are therefore not 100 percent reliable features for
d"S‘if‘guishing the species of Buckleya in Asia.

The illustration of Buckleya angulosa provided by Zhou and Guo (2004) matches our collections (Fig. 2)
wellin showing the axillary inflorescences and elliptic sepals on the fruit. Although they provide a diagnostic
% (0 separate the Chinese species of Buckleya, B. henryi is neither mentioned in their key to the species
% China nor in the narrative of their paper. The narrowly elliptic leaves in their illustration of B. angulosa,
lowever, resemble more closely those of B. henryi than they do those of our collection from Qiyun Shan.
T specimens also lack the peculiar apical projection on the leaves, shown in the illustration of Zhou and
40, and which appear sporadically on all Asian species of Buckleya.

Buckleyq henryi may not have been considered to be a distinct species by Zhou and Guo (2004), since 1t
%5 laced in synonymy under B. lanceolata by Tam (1988) in the treatment of the genus in Flora Reipublicae
"pularis Sinicae volume 24. Xia and Gilbert (2003), however, who also recognize two species ol Buckleya in

“hing, B graebneriana Diels and B. henryi, noted in their treatment in the Flora of China that B. henryi has

%en confused with the Japanese B. lanceolata.

_ln Xamining specimens of Buckleya from Japan and China, one cannot fail to speculate on how the
Pecies might have been treated had they all occurred in China, or all in Japan. Would separate species have
" fecognized, or even distinct taxa at an infraspecific rank? The characteristics used to separate them are
- always clear and considerable plasticity can be seen in leaf shape, pubescence and length of the sepals
;mtht it Although the differences in most individuals of B. henryi and B. lanceolata can easil}T c?islinguish
:-tare[ul study is needed to determine if clear, discontinuous distinctions occur in the individuals that
::ll:flg col:rﬂ?ine characteristics of the two species. Might these gemingly intFrmediale plar'ns be examplc;s
. ybridization where the offspring of crosses between species (B. henryi x B. lanceolata = B. angulosa?)
“ught together Sympatrically during the Pleistocene have maintained themselves on the mainland after

!

htemnction of one of the parents there? -

than'ell and Eshbaugh (1982) speculated that plants with both axillary and termu?al mﬂoregenues
_ “heestral in Buckleya, with terminal inflorescences being derived. Of the lour species recognized by
[::;l;ey considered B henryi to be most similar to the ancestral form, witb B. lanccolatq being a direct
i S0 The molecular analysis by Li et al. (2001) supports the relationships hypothesized by Carvell

St ties i {erstanding of
ey "augh. Now, with the recognition of B. angulosa and the complexities it adds to the understanding

a | . r S 0a " 4

; bUI blﬂgeographically interesting and important genus, 4 comprehensu e review of the LaXONOIYy
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and relationships within Buckleya, using both traditional field and herbarium studies in combination with
modern methods, should be undertaken to resolve the complexity in the genus. Buckleya distichophylla
(Nutt.) Torr., a rare endemic species of the southern Appalachian Mountains in the southeastern United
States (Harper 1947; Musselman 1982; Piehl 1965), should be included in the analysis also, even though it
was included in the recent phylogenetic analysis by Li et al. (2001).

To rectity the omission of B. henryi in Flora Reipublicae Popularis Sinicae and B. angulosa in the Flora of
China treatments, we here provide a key to the three species in China. A comparison of all five species o
Buckleya to show their distinguishing features is presented in Table 1.

1. Ovary smooth, without ribs and narrow grooves; leaves ovate to widely elliptic, tapering smoothly to the
acute to obtuse apey; inflorescences terminal; trichomes needle-like Buckleya graebneriana
I. Ovary with longitudinal ribs and narrow grooves; leaves lanceolate to widely ovate or occasionally elliptic,
apex acuminate to caudate; inflorescences terminal and axillary; trichomes needle-like, papilla-like and/or
conical.
2. Leaves narrowly lanceolate to lanceolate or elliptic, infrequently ovate-lanceolate; trichomes papilla-like
and/or conical Buckleya henryl
2. Leaves ovate to ovate-lanceolate, abruptly acuminate to caudate; trichomes needle-like, conical and

papilla-like 5, Buckleya angulosa

Label details for our collection of Buckleya angulosa are: CHINA: Anhui, Xiuning Xian, Qiyun Shan., mixed broadleaved forest ol dle-
ciduous and evergreen trees, including Quercus acutissima Carruthers and Q. fabri Hance, Liqguidambar formosana Hance, Chimonanths
salicifolius S.Y. Hu, Sargentodoxa cuneata (Oliver) Rehder & E.H. Wilson. Machilus leptophylla Hand.-Mazz. & Chun, Lindera glauca (Siebold
& Zucc.) Blume, Sassafras (zumu (Hemsley) Hemsley, Phoebe sheareri (Hemsley) Gamble, Cinnamomum japonicum Siebold and Alangiun

kurzii Craib (Alangiaceae), 29°48'38"N, 118°1'33"E; 480 m, 3 Jun 2008, D.E. Boufford, C.X. Fu, Q.Y. Xiang & Y.P. Zhao 40515 (A, NG
T1), and Y.P. Zhao Z080638 (HZU).
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